Deterioration of the white matter (WM) is viewed as the neural substrate of age differences in speed of information processing (reaction time, RT). However, the relationship between WM and RT components is rarely examined in healthy aging. We assessed the relationship between RT components derived from the Ratcliff diffusion model and micro-structural properties of normal-appearing WM (NAWM) in 90 healthy adults (age 18-82 years). We replicated all major extant findings pertaining to age differences in RT components and WM: lower drift rate, greater response conservativeness, longer non-decision time, lower fractional anisotropy (FA), greater mean (MD), axial (AD) and radial (RD) diffusivity were associated with advanced age. Age differences in anterior regions of the cerebral WM exceeded those in posterior regions. However, the only relationship between RT components and WM was the positive association between DR in the body of the corpus callosum and non-decision time. Thus, in healthy adults, age differences in NAWM diffusion properties are not a major contributor to age differences in RT components. Longitudinal studies with more precise and specific estimates of regional myelin content and evaluation of the contribution of age-related vascular risk factors are necessary to understand cerebral substrates of age-related cognitive slowing.
Introduction
Advanced age is reliably associated with reduced speed of processing (Cerella, 1985; Salthouse, 1991) , but the neural underpinnings of that association remain unclear. Drawing on the findings that link response slowing to diffuse axonal injury (e.g., Felmingham et al., 2004) , many studies attempted to demonstrate the association between age-related differences in integrity of the cerebral white matter and age-related slowing (see GunningDixon and Raz, 2000; Madden et al., 2009a for reviews). To date, the overwhelming majority of studies that examined relationships between speed of processing and diffusion properties of white matter have used mean or median reaction time (RT) on a variety of cognitive and perceptual tasks as the main indicator of speed of processing. However, most do not take into account heterogeneity of RT that usually shows markedly non-Gaussian distribution, and has been long conceptualized as complex phenomena comprised of multiple components (Salthouse, 1981) In addition, procedures based on indices of central tendency, such as Donders' subtractive method (Donders, 1969 ) and Sternberg's additive-factor method (Sternberg, 1969) do not take into account RT distribution and assume no temporal overlap between stages-an assumption that is virtually impossible to sustain.
Many approaches have been proposed to address the heterogeneous nature of RT and quantify its components. Although exGaussian function fits RT data well, its parameters do not reflect clearly interpretable mental process (Matzke and Wagenmakers, 2009). Notably, all traditional methods do not take into account speed-accuracy trade-offs, which is especially important in study of age-related differences because older adults tend to emphasize accuracy more than younger adults do (Salthouse, 1979) . The mathematical model proposed by Ratcliff (1978) was designed to overcome these limitations. Ratcliff's diffusion model successfully accounts for all aspects of RT data and decomposes them into meaningful mental processes: rate of information acquisition, response conservativeness and time spent on non-decision processes (Ratcliff and McKoon, 2008) .
At the time of this writing, there is only one study of the associations between white matter properties and two of three RT components derived from the diffusion model: drift rate and nondecision time (Madden et al., 2009b) . That study has several limitations. First, the diffusion parameters were estimated with a simplified version of the diffusion model (EZ), which was designed only for exploratory purposes and did not provide precise 
